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(57)Abstract: 

PURPOSE: To provide a resist material excellent in resist 
characteristics such as sensitivity, resolution and pattern shape and 
fit for lithography using far UV of short wavelength or KrF excimer 
laser light of short wavelength by incorporating a compd. having an 
acid-decomposable group and partial sulfonic ester of polyhydric 
phenol as a compd. which forms an acid when irradiated with active 
light. 

CONSTITUTION: In this resist compsn. contg. a compd. having an 
acid- decomposable group and a compd. which forms an acid when 
irradiated with active light, the latter compd. is partial sulfonic ester 
of polyhydric phenol, preferably a compd. represented by formula I or 
II. In the formula I, R is a group represented by formula II, each of (m) 
and (n) is an integer of 1-5 and m+n<6. In the formulae II, III, each of 
R1-R12 is H r halogen, hydroxyl or 1~3C straight chain or branched 
alkyl. This resist compsn. is suitable especially for use as a positive type resist for fine working of a 
semiconductor device. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A resist composition, wherein a compound which generates acid by the exposure of active light in a 
resist composition containing a compound which has an acidolysis nature group, and a compound which 
generates acid by the exposure of active light is partial sulfonic ester of polyhydric phenol. 
[Claim 2]Partial sulfonic ester of polyhydric phenol is general formula (I). 
[Formula 1] 

(R-S0 2 0)m 

(The inside of formula (I) and R are following formula (II)s.) 
[Formula 2] 




CI n 



(—formula (II) — Ft 1 - R 5 are a straight chain of a hydrogen atom, a halogen atom, a hydroxyl group, or the 
carbon numbers 1-3, or an alkyl group of branching inside.) — or following formula (III) 
[Formula 3] 



2 



8-254820 




(III) 



R 9 R 10 

(— formula (III) — R 6 - R 12 are a straight chain of a hydrogen atom, a halogen atom, a hydroxyl group, or the 
carbon numbers 1™3, or an alkyl group of branching inside.) — it is — m and n are the integers of 1-5, 
respectively, and m+n is six or less, it is — the resist composition according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the radiation-sensitive constituent suitable as useful resist 
for the micro-machining of a semiconductor device using radiation called charged particle beams, such as 
far ultraviolet rays, such as an excimer laser, X-rays, and an electron beam, in more detail about a resist 
composition. 
[0002] 

[Description of the Prior Art]When manufacturing a semiconductor device, therefore, the picture has been 
acquired to the lithography technology which applies resist to a silicon wafer surface, builds a film, irradiates 
with light, forms a latent image, subsequently develops it and forms the picture of a negative or a positive. By 
the way, IC, LSI, and the art that forms a minute pattern of 0.5micro or less in VLSI with high integration of 
a semiconductor, densification, and a miniaturization further are demanded. However, it is very difficult to be 
accurate and to form a minute pattern of 0.5 micrometer or less in the conventional lithography using a near 
ultraviolet ray and visible light, and it is remarkable. [ of a fall of the yield ] For this reason, in order to change 
to the conventional photo lithography using near ultraviolet ray light with a wavelength of 350-450 nm and to 
raise the resolution of exposure, The lithography technology using a short far ultraviolet ray (ultraviolet C), a 
krypton-fluoride laser (KrF excimer laser light; wavelength of 248 nm), an electron beam of wavelength, etc. 
is studied. The acid catalyst and the chemical amplification effect are used in the lithography technology 
using such a short wavelength far ultraviolet ray or KrF excimer laser light As a chemical amplification 
system resist composition using such art, For example, the thing of three component systems which consist 
of substrate polymers, an acid generator (compound which generates acid by the exposure of active light), 
and an admiration acid substance, An alkali solubility group is protected and the thing of the two-component 
system which consists of resin and the acid generator of the type which removes a protective group by 
making into a catalyst the acid by which it was generated by light, and restores the alkali solubility of 
substrate polymers is known. Since micro processing is possible for such a chemical amplification system 
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resist composition, although it is supposed that it is promising as future resist, The request level of the 
characteristics, such as sensitivity, resolution, etching nature, and PED (post exposure delay time) stability, 
is high, and the conventional resist composition does not fully satisfy these characteristics. For this reason, 
development of the new resist composition which the balance of various characteristics was able to take 
was desired. 
[0003] 

[Problem(s) to be Solved by the Invention]If sulfonic ester of polyhydric phenol is used as an acid generator 
as a result of inquiring wholeheartedly under this conventional technology so that artificers may get a new 
resist composition, It finds out that the positive resist of a chemical amplification system excellent in resist 
characteristics, especially PED stability is obtained, and came to complete this invention based on this 
knowledge. 
[0004] 

[Means for Solving the Problem]In a resist composition which contains a compound which has an acidoiysis 
nature group, and a compound which generates acid by the exposure of active light in this way according to 
this invention, A resist composition, wherein a compound which generates acid by the exposure of active 
light is partial sulfonic ester of polyhydric phenol is provided. 
[0005]Hereafter, this invention is explained in full detail 

(1) A compound which has an acidoiysis nature group used in compound this invention which has an 
acidoiysis nature group, It decomposes under existence of acid originating in a compound which generates 
acid by the exposure of active light, and if it is a substance which raises solubility over an alkali developing 
solution of an irradiation part of active light, it will not be limited in particular. 

[0006]As an example of a compound of having an acidoiysis nature group, A compound which has an ether 
group, a compound which has an enal ether group, a compound which has an orthocarbonate group, A 
compound which has an acyl imino carbonate group, a compound which has a carbonate group, A compound 
which has C-O-C combination of a compound which has an orthoformate group, a compound which has an 
orthocarbonyl ester group, a compound which has a carbonyl ester group, etc. may be mentioned, and these 
compounds may be low molecular weight compounds, or may be high molecular compounds. Such a 
compound may be independent, or two or more kinds may be mixed and it may be used, 
[0007]As an example of a high molecular compound of having a <high molecular compound which has 
acidoiysis nature group> acidoiysis nature group, A hydrogen atom of a phenolic hydroxyl group of 
p-polyvinyl phenol t-butyl group, t-amy! group, a t-butoxycarbonyl group, t-amyloxy carbonyl group, 
t-butoxy carbonylmethyl group, t-amyloxy carbonylmethyl group, A hydrogen atom of a phenolic hydroxyl 
group of resin replaced with a multi-substitution allyloxy carbonylmethyl group etc., and hydrogenation 
p-polyvinyl phenol t-butyl group, t-amyl group, a t-butoxycarbonyl group, t-amyloxy carbonyl group, 
t-butoxy carbonylmethyl group, t-amyloxy carbonylmethyl group, An 1,1 -dimethyl- 2-propenyIoxy 
carbonylmethyl group, a 1-methyl-2-butenyl oxycarbonyl methyl group, Resin etc. which were replaced by a 
3-methyl-2-butenyl oxycarbonyl methyl group etc., The resin;p-vinylphenol / p-t-butoxy styrene copolymer 
produced by introducing a specific acid instability group into a polymer, p-vinylphenol / p-t-amyloxy styrene 
copolymer, p-vinylphenol / p-t-buthoxycarbonyloxy styrene copolymer, p-vinylphenol / p-t-amyloxy 
carbonyloxy styrene copolymer, p-vinylphenol / p— 1,1 -dimethyl- 2-propenyloxy carbonyl methyloxy styrene 
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copolymer, p-vinylphenol / p-1-methyl-2-butenyi oxycarbonyi methyloxy styrene copolymer, p-vinylphenol 
/ p-3-methyl-2-butenyl oxycarbonyi methyloxy styrene copolymer, p-vinylphenol / p-t-amyloxy styrene / 
ethyl methacrylate copolymer, p-vinylphenol / p-t-buthoxycarbonyloxy styrene / ethyl methacrylate 
copolymer, p-vinylphenol / p-t-amyloxy carbonyloxy styrene / ethyl methacrylate copolymer, p - 
Vinylphenol / p-1,1 -dimethyl- 2-propenyloxy carbonyl methyloxystyrene / ethyl methacrylate copolymer, p 
- Vinylphenol / p-1-methyl-2-butenyl oxycarbonyi methyloxystyrene / ethyl methacrylate copolymer, p - 
Vinylphenol / p-3-methyl-2-butenyl oxycarbonyi methyloxystyrene / ethyl methacrylate copolymer, p - 
Vinylphenol / p— 1,1 -dimethyl- 2-propenyloxy carbonyl methyloxystyrene / 2-hydroxyethyl methacrylate 
copolymer, p - Vinylphenol / p-1-methyl-2-butenyl oxycarbonyi methyloxystyrene / 2-hydroxyethyl 
methacrylate copolymer, p - Vinylphenol / p-3-methyl-2-butenyl oxycarbonyi methyloxystyrene / 
2-hydroxyethyl methacrylate copolymer, p - Vinylphenol / p-1,1 -dimethyl- 2-propenyloxy carbonyl 
methyloxystyrene / n-butyl methacrylate copolymer, p - Vinylphenol / p-1-methy|-2-butenyl oxycarbonyi 
methyloxystyrene / n-butyl methacrylate copolymer, p-vinylphenol / p-1,1 -dimethyl- 2-propenyioxy 
carbonyl methyloxystyrene / 1-methylcyclohexyl methacrylate copolymer, p-vinylphenol / 
p-1-methyl-2-butenyl oxycarbonyi methyloxystyrene / 1-methylcyclohexyl methacrylate copolymer, 
p-vinylphenol / p-3-methy|-2-butenyl oxycarbonyi methyloxystyrene / 1-methylcyclohexyl methacrylate 
copolymer, p-vinylphenol / 1 -methyl cyclopentyl methacrylate copolymer, p-viny!phenol / 
1-rnethyIcyclohexyl methacrylate copolymer, p-vinylphenol / p-t-butoxystyrene / 1-methylcyclohexyl 
methacrylate copolymer, Copolymerization resin including a structural unit which has a protective group 
from which it is desorbed from acid, such as p-vinylphenol / p-t-amyloxy styrene / 1-methylcyctohexyf 
methacrylate copolymer, are mentioned. 

[0008]A functional group decomposes under existence of acid and a high molecular compound which has 
these acidolysis nature groups serves as alkali solubility, although solubility over an alkali developing solution 
is controlled in itself by having a functional group. Therefore, when using a high molecular compound which 
has an acidolysis nature group, it is not necessary to necessarily add alkalis soluble resin but, and it can also 
be used combining alkali solubility phenol resin, such as novolak resin. In using alkali solubility phenol resin 
together, a high molecular compound which has an acidolysis nature group acts as a lysis inhibition agent to 
an alkali developing solution of alkali solubility phenol resin, and if it reacts with acid, it will come to act as a 
dissolution accelerator. 

[0009]As a low molecular weight compound which has a <low molecular weight compound which has 
acidolysis nature group> acidolysis nature group, For example, t-butyl ghost of bisphenol A, t-amyl ghost, a 
t-butoxycarbonyl ghost, t-amyloxy carbonylation thing, t-butoxy carbonylmethyl ghost, t-amyioxy 
carbonylmethyl ghost, a multi-substitution allyloxy carbonylmethyl ghost, t-butyl ghost of trisphenol PA, 
t-amyl ghost, a t-butoxycarbonyl ghost, t-amyloxy carbonylation thing, t-butoxy carbonylmethyl ghost, 
t-amyloxy carbonylmethyl ghost, a multi-substitution aliyloxy carbonylmethyl ghost, etc. can be mentioned. 
These low molecular weight compounds are usually used with alkali solubility phenol resin. A low molecular 
weight compound which has an acidolysis nature group acts as a dissolution retardant to an alkali developing 
solution of alkali solubility phenol resin, and if it reacts with acid, it will act as a dissolution accelerator. 
[0010]In using a compound which has an acidolysis nature group mentioned above with alkali solubility 
phenol resin, it usually uses it at a rate of three to 100 weight section to alkalis-soluble-resin 100 weight 
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section. If pattern formation of this using rate becomes impossible in less than three weight sections and it 
exceeds 100 weight sections conversely, sensitivity will fall and it will become easy to generate 
[001 1](2) A compound (henceforth PAG) which generates acid by the exposure of active light used in 
compound this invention which generates acid by the exposure of active light is partial sulfonic ester of 
polyhydric phenol. As a sulfonic acid compound which forms polyhydric phenol and partial sulfonic ester, it is 
preferred that they are substitution good aromatic sulfonic acid or its derivative. As partial sulfonic ester of 
desirable polyhydric phenol, it is following formula (I). 
[Formula 4] 

(r— S0 2 0)m 

(The inside of formula (I) and R are following formula (II)s.) 
[Formula 5] 




(1 I) 



R 3 

( — formula (II) — R 1 - R 5 are a straight chain of a hydrogen atom, a halogen atom, a hydroxyl group, or the 
carbon numbers 1-3, or an alkyl group of branching inside.) — or following formula (HI) 
[Formula 6] 




(ill) 



( — formula (III) — R e - R 12 are a straight chain of a hydrogen atom, a halogen atom, a hydroxyl group, or the 
carbon numbers 1-3, or an alkyl group of branching inside,) — it is — m and n are the integers of 1-5, 
respectively, and m+n is six or less. The compound expressed is mentioned. As an example of such a 
compound, the compound expressed with following formula (1) - (9) is mentioned. 
[Formula 7] 
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(1) 



(2) 



(3) 



OH 



[Formula 10] 
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OH 



[Formula 13] 
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(7) 



OH 

[Formula 14] 




(8) 



(9) 



[001 2]these compounds — it may be independent, or two or more kinds may be combined, and it may use. In 
this invention, the using rate of partial sulfonic ester of polyhydric phenol as PAG r When using it combining 
the high molecular compound which has an acidolysis nature group and not using alkali solubility phenol resin 
together, it is usually one to 20 weight section preferably 0.1 to 50 weight section to the high molecular 
compound 100 weight section concerned. When using alkali solubility phenol resin together, it is usually one 
to 40 weight section preferably 0.1 to 50 weight section to the alkali solubility phenol resin 100 weight 
section concerned. If sensitivity falls in (ess than 0.1 weight sections, pattern formation becomes difficult 
and this using rate exceeds 50 weight sections, the dissolution rate of an unexposed part will increase, and 
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also when it is any, resist performance falls. 

[0013]Partial sulfonic ester of polyhydric phenol which is PAG used by thfs invention has the outstanding 
character in which ****** of an exposure part by abundant combination which takes place by PAG used 
from the former does not arise. For this reason, if partial sulfonic ester of polyhydric phenol mentioned 
above instead of PAG, such as an onium salt system used from the former, is used, a thing which add in a 
large quantity and for which things can be carried out and sensitivity is raised as a result is more possible 
than the conventional PAG addition. 

[0014]In a range (it is usually about 10 or less % of the weight preferably 20 or less % of the weight to partial 
sulfonic ester of polyhydric phenol) which does not spoil an effect of this invention in this invention, Things 
other than a compound mentioned above usually used as PAG can also be used together. As an example of 
PAG which can be used together, diazonium salt, ammonium salt, Sulfonium salt such as iodonium salt, such 
as diphenyliodoni um triflate, and triphenylsulfonium triflate, Onium salt, such as phosphonium salt, arsonium 
salt, and oxonium salt; Containing halogen triazine compound, A containing halogen benzophenone series 
compound, a containing halogen sulfo KISAIDO system compound, A containing halogen sulfone series 
compound, a containing halogen thiazole system compound, A containing halogen triazole compound, a 
containing halogen 2-pyrone system compound, In addition, a containing halogen heterocycleHike compound, 
a containing halogen aliphatic hydrocarbon compound, Halogenated compound;! ,2-benzoquinone diazido 
4-sulfonic ester, such as a containing halogen aromatic hydrocarbon compound and a sulfenyl halide 
compound, Sulfonic ester of a quinone diazide derivative [ like 1 such as 1,2-naphthoquinonediazide 
4-sulfonic ester and 1 ,2-naphthoquinonediazide 5-sulfonic ester, and 1 ,2-benzoquinone 2~diazido 
4-sulfonic acid chloride, 1,2-naphthoquinone 2-diazido 5-sulfonic acid chloride, 1 ,2-naphthoquinone 

1 - diazido 6-sulfonic acid chloride, Quinone diazide compounds, such as sulfonic acid chloride of quinone 
diazide derivatives, such as 1 ,2-benzoquinone 1 -diazido 5-sulfonic acid chloride; Unreplaced, An alkyl group, 
an alkenyl group, an aralkyl group which were replaced symmetrically or asymmetrically, alpha [ which has an 
aromatic group or a heterocycleHike group ], and alpha -bis(sulfonyl)diazomethane compound; Unreplaced, 
An alkyl group, an alkenyl group, an aralkyl group which were replaced symmetrically or asymmetrically, An 
alpha-carbonyl alpha'-sulfonyldiazomethane compound which has an aromatic group or a heterocycleHike 
group; Unreplaced, An alkyl group, an alkenyl group, an aralkyl group which were replaced symmetrically or 
asymmetrically, Sulfone compounds, a disulfon compound which have an aromatic group or a 
heterocycleHike group; Carboxylate, Organic acid amide, such as organic acid ester; carboxylic amide, such 
as sulfonic ester and phosphoric ester, sulfonic acid amide, and amide phosphate; organic acid imide, such as 
carboxylic acidimide, sulfonic acidimide, and phosphoric acidimide, is mentioned. 

[0015](3) As alkafi solubility phenol resin used in alkali solubility phenol resin this invention, For example, 
condensation reaction output of phenols and aldehyde, condensation reaction output of phenols and ketone, 
a vinyl phenol system polymer, an isopropenyl phenol system polymer, hydrogenation reaction output of 
these phenol resin, etc. can be mixed and used. 

[0016]As an example of phenols used here, Phenol, o-cresol r m-cresol, p-cresol, 2,3-dimethylphenoi, 
2,4-dimethyiphenol, 2,5-dimethylphenol, 3,4-dimethylphenol, 3,5-dimethylphenol, 2,3,5-trimethyl phenol, 
3,4,5-trimethyl phenol, 2-t-butylphenol, 3-t-butylphenol, Phenols of monovalence, such as 4-t-butylphenol; 

2- methyl resorcinol, Polyhydric phenol;2-methoxy phenol, such as 4-methyl resorcinol, 5-methyl resorcinol, 
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and 4-t-buty! catechol, 3-methoxy phenol, 2-propylphenol, 3-propylphenol, 4-propylphenol, 2-isopropyl 
phenols, 3-isopropyl phenols, A partial etherification thing of polyhydric phenol, such as 4-isopropyl phenols, 
2-methoxy-5-methyl phenol, 2-t-butyl~5-rnethyl phenol, Timor, and isoTimor, etc. are illustrated. 
[0017]As an example of aldehyde, formalin, paraformaldehyde, A trioxane r acetaldehyde, propylaldehyde, 
benzaldehyde, Phenylacetaldehyde, alpha-phenylpropyl aldehyde, beta-phenylpropyl aldehyde, 

0- hydroxybenzaldehyde, m-hydroxybenzaldehyde, p-hydroxybenzaldehyde, o-chlorobenzaldehyde, 
m-chlorobenzaldehyde, p-chlorobenzaldehyde, o-nitrobenzaldehyde, m-nitrobenzaldehyde, 
p-nitrobenzaldehyde, o-methylbenzaldehyde, m-methylbenzaldehyde, p-methyibenzaldehyde, 
p-ethylbenzaldehyde, p-n-butylbenzafdehyde, terephthalaldehyde, etc. are illustrated. As an example of 
ketone, acetone, methyl ethyl ketone, a diethyl ketone, diphenyl ketone, etc. are illustrated. These 
compounds can be independent or can also be used combining two or more kinds. Such condensation 
reaction output can be acquired by making a conventional method, for example, phenols, aldehyde, or ketone 
react under acid catalyst existence. 

[001 8]A vinyl phenol system polymer is what is chosen from a homopolymer of vinylphenol, and a copolymer 
of vinylphenol and a copolymerizable ingredient, Isopropenyi phenol system polymers are a homopolymer of 
isopropenylphenol, and a copolymer of isopropenylphenol and a copolymerizable ingredient. As an example of 
vinylphenol, isopropenylphenol, and a copolymerizable ingredient, acrylic acid, methacrylic acid, styrene, a 
maleic anhydride, maleic acidimide, vinyl acetate, acrylonitrile, these derivatives, etc. are illustrated. A 
copolymer is obtained by a well-known method. Hydrogenation reaction output of phenol resin dissolves a 
conventional method, for example, the above-mentioned phenol resin, in an organic solvent, and is acquired 
by performing hydrogenation under existence of a homogeneous system or a heterogeneous catalyst. A 
hydrogenation rate is 0.1 to 70% of usually 3 to 40% still more preferably 1 to 50% preferably. If a 
hydrogenation rate exceeds 70%, the alkali solubility of resin falls and it is unsuitable as substrate polymers 
for resist. Even when it is independent, it is used, but two or more kinds may be mixed and these alkali 
solubility phenol resin may be used. 

[0019]In order to improve development nature, preservation stability, heat resistance, etc. if needed to a 
resist composition of this invention, For example, a copolymer with styrene, acrylic acid, methacrylic acid, or 
a maleic anhydride, a copolymer of an alkene and a maleic anhydride, a vinyl alcohol polymer, a 
vinyl-pyrrolidone polymer, rosin, a shellac, etc. can be added. 

[0020]In this invention, it is made to dissolve in a solvent and a resist composition which consists of said 
resin and PAG is used. Can use a solvent and what is generally used as a solvent for resist compositions as 
an example, Ketone;n-propanol, such as acetone, methyl ethy! ketone, cyclohexanone, and cyclopentanone, 

1- propanol, n-butanol, Hbutanol, t-butanol, Alcohols, such as cyclohexanol; Ethyleneglycol dimethyl ether, 
Ether, such as ethylene glycol diethylether and dioxane; Ethyleneglycol dimethyl ether, Ethylene glycol 
monoethyl ether, propylene glycol monomethyl ether, Alcoholic ether, such as propylene glycol monoethyl 
ether; Propyl formate, Butyl formate, propyl acetate, butyl acetate, methyl propionate, ethyl propionate, 
Ester species;alpha-oxymethyi propionates, such as methyl butyrate and ethyl butylate, Hydroxy acid ester 
species, such as alpha-oxyethyj propionate, 2-methoxy methyl propionate, and 2-methoxy ethyl propionate; 
A cellosolve acetate, methyl-cellosolve acetate, ethylcellosolve acetate, a propyl cellosolve acetate, 
Cellosolve ester species, such as butyl-cellosolve acetate; Propylene glycol, 
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Propylene-glycol-monomethyhether acetate, propylene glycol monoethy! ether acetate, Propylene glycols, 
such as propylene glycol monobutyl ether; Diethylene GIRIKORU monomethyl ether, Diethylene glycol 
monoethy! ether, diethylene glycol dimethyl ether, diethylene-glycols [, such as diethylene-glycol 
diethylether, ]; — halogenated hydrocarbon [, such as trichloroethylene ]; — toluene. Aromatic hydrocarbon, 
such as xylene; polar solvents, such as N.N-dimethylformamide, N,N-dimethyIacetamide, 
N-methylacetamide, and N-methyi pyrrolidone, etc. are illustrated, and these may be independent, or may 
mix two or more kinds, and may use. 

[0021] An additive agent with compatibility, such as what is generally added by resist composition as an 
additive agent, for example, a surface-active agent, preservation stabilizer, a sensitizer, a striae SHON 
inhibitor, and a low molecule phenolic compound, can be made to contain in this invention. 
[0022]Although a resist composition of this invention usually uses an alkaline aqueous solution as an alkali 
developing solution, As an example, sodium hydroxide, a potassium hydrate, a sodium silicate, Solution of 
inorganic alkali, such as ammonia; Solution; diethylamine of primary amines, such as ethylamine and 
propylamine, Solution of secondary amines, such as dipropyi amine; Solution; diethylethanolamine of tertiary 
amines, such as trimethylamine and triethylamine, Solution of alcohol amines, such as triethanolamine; 
Tetramethylammonium hydroxide, Tetraethylammoniumhydroxide, trimethyl hydroxymethyl ammonium 
hydroxide, Solution of quaternary ammonium hydroxide, such as triethylhydroxymethy! ammonium hydroxide 
and trimethylhydroxyethylammonium hydroxide, etc. are mentioned. Water soluble organic solvents, such as 
methanol, ethanol, propanol, and ethylene glycol, a surface-active agent, a dissolution retardant of resin, etc. 
can be added to the above-mentioned alkaline aqueous solution if needed. 

[0023]After applying a resist solution in which a solvent was made to dissolve a resist composition of this 
invention to substrate faces, such as a silicon wafer, with a conventional method, a resist film can be formed 
by carrying out dry removal of the solvent. Especially as a coating method at this time, the object for prizes 
of the spin coating is carried out. Thus, as a source of exposure used for an obtained resist film by exposure 
for making a pattern form, a far ultraviolet ray, KrF excimer laser light, X-rays, an electron beam, etc. are 
mentioned. A deprotection reaction is made to end by heat-treating after exposure (after-exposure bake). 
[0024] 

[Example]A reference example, a synthetic example, and an example are given to below, and this invention is 
explained to it still more concretely. The part in each example and % are weight references as long as there 
is no notice especially. 

[0025](Reference example 1) 3~methyH2-butenyl The synthetic 3-methyl-2-butene-1 -oar (0.51 mol) of 
bromo acetate, 51,6 g (0,51 mol) of triethylamine, and 300 ml of dichloromethane were taught to one liter 
flask, and it cooled at 0 **. Stirring this under 0 **, the bromoacetyl star's picture 100.9g (0.50 mol) was 
dropped over 1 hour, and also stirring was continued at the room temperature for 3 hours. Solid content is 
filtered from the obtained reaction mixture, and it distills after 3 times rinsing, and is 66.5 g of 
3-methyi-2-butenyl. Bromo acetate was obtained. 

[0026](Synthetic example 1) 4-(3~methyl-2~butenyl oxycarbonyl methyloxy) styrene / 4-hydroxystyrene / 
n-butyl 72.1 g (0.60 mol) of methacrylate polymer ** polymerization process 4-hydroxystyrene, n-butyl 17.0 
g (0.12 mol) of methacrylate, azobisisobutyronitriie 1.5 g (0.009 mol) and 150 ml of dioxane were taught to a 
500-ml flask, and stirring was performed at 80 ** under the nitrogen air current for 20 hours. The obtained 
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reaction mixture was supplied to 5 I. of xylene, and the produced precipitation was filtered. The obtained 
solid content was dissolved in 200 ml of diethylether, it supplied to 3 I. of n-hexane, and the produced 
precipitation was filtered (reprecipitation operation). It dries, after repeating this reprecipitation operation 3 
times, and they are 23.6 g of 4-hydroxystyrene / n-butyl. The methacrylate pofymer was obtained. The 
obtained polymer was Mw=5,600 as a result of GPC analysis. They are 4-hydroxystyrene / n-butyl as a 
result of 1 H-NMR spectrum analysis. The polymerization ratio of the methacrylate polymer was 68/32. 
[0027]** 4-hydroxystyrene / n-butyl methacrylate polymer 23.6g, and 150 ml of acetone which were 
obtained by the ornamentation process point were taught to a 500-mI flask, and it was made to dissolve. 

3- rnethyl-2-butenyl obtained by the reference example 1 to this 7.7 g (0.037 mol) of bromo acetate, the 
anhydrous potassium carbonate 6.9g (0.05 mol), and 8.3 g (0.05 mol) of potassium iodide were added, and 
stirring was performed at 50 ** for 8 hours. After removing salts from the obtained reaction mixture, it 
supplied to 5 I. of n-hexane, and the produced settlings were filtered. The obtained solid content was 
dissolved in 100 ml of diethylether, it supplied to 5 I. of hexane, and the produced precipitation was filtered 
(reprecipitation operation). It dries, after repeating this reprecipitation operation twice, and they are 28.3 g of 

4- (3-methyl-2-butenyl oxycarbonyi methyloxy) styrene / 4-hydroxystyrene / n-butyl. The methacrylate 
copolymer was obtained. The obtained polymer was Mw=5,660 as a result of GPC analysis. They are 
4-(3-methyl-2-butenyl oxycarbonyi methyloxy) styrene / 4-hydroxystyrene / n-butyl as a result of 
1 H-NMR spectrum analysis. The ratios of methacrylate were 23/49/28. 

[0028](Synthetic example 2) 4-(3-methy|-2-butenyl oxycarbonyi methyloxy) styrene / 4-hydroxystyrene / 
2-hydroxyethyI Methacrylate polymer ** polymerization process 2-hydroxyethyl 15.6 g (0.12 mol) of 
methacrylate. It uses and also is 22.2 g of 2-hydroxyethyl by the same operation as synthetic example 1**. 
Methacrylate / 4"hydroxystyrene polymer was obtained. The obtained polymer was Mw=6,300 as a result of 
GPC analysis. The polymerization ratio of 4-hydroxystyrene / 2-hydroxyethyl methacrylate polymer was 
74/26 as a result of ^-NMR spectrum analysis. 

** Use 4-hydroxystyrene / 2-hydroxyethyl methacrylate polymer 22.2g obtained by the ornamentation 
process point, and also. It dries by the same operation as synthetic example 1**, and they are 26.5 g of 
4-(3-rnethy|-2-butenyl oxycarbonyi methyloxy) styrene / 4-hydroxystyrene / 2-hydroxyethyl. The 
methacrylate copolymer was obtained. The obtained polymer was Mw=6,350 as a result of GPC analysis. 
They are 4-(3-methyl-2-butenyl oxycarbonyi methyloxy) styrene / 4-hydroxystyrene / 2-hydroxyethyl as a 
result of 1 H-NMR spectrum analysis. The ratios of methacrylate were 23/52/25. 

[0029](Synthetic example 3) Bispheno! A 24.8 g (0.12 mol) of synthetic 3-methyl-2-butenylbromo acetate of 
bis(3-methy|-2-butenyl oxycarbonyi methyDether, Bisphenol A After teaching 1 1.4 g (0.05 mol) to a 300-ml 
flask and making it dissolve in DMFIOOml, the anhydrous potassium carbonate 16,6g(0.12 mol) and the iodine 
potassium 19.9g (0.12 mol) were added, and stirring was performed at 40 ** for 10 hours. Reaction mixture 
was cooled after that and filtration and concentration of salts were performed. Make it dissolve in 100 ml of 
dichloromethane, and the obtained rough product A 5% potassium hydroxide solution, A saturation salt 
solution washes 3 times, respectively, magnesium sulfate performs solvent distilling out after desiccation, 
and it is 14.7 g of bisphenol A. Bis(3~methyi-2-buteny[ oxycarbonyi methyDether was obtained. 
[0030](Examples 1-9, comparative examples 1-2) Make into ten copies or a comparative example 100 copies 
of substrate polymers, and the compound expressed with said formula (1) - (4) as an acid generator, and 
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Five copies of triphenylsulfonium Inflate, And the resist solution of the presentation which dissolves 0 or 40 
copies, and 0.01 copy of fluorochemical surfactant in 440 copies of ethyl lactates, filters the dissolution 
retardant obtained in the synthetic example 3 with the 0.1 -micrometer filter made from 
polytetrafluoroethylene (made by Nihon Millipore), and is shown in Table 1 was prepared. tBuHzed PVP of 
the column of resin in Table 1 is t-butyl acetate refining poly (4-vinylphenol) (the weight average molecular 
weight (Mw) by GPC analysis is 6,000) prepared in accordance with the method of Example 1 given in 
JP,5-249673,A. After carrying out the spin coat of each resist solution on a silicon wafer, the resist fifm of 
1-0 micrometer of thickness was formed by performing bake for 90 seconds at 90 #*. This wafer was 
exposed using REKUCHIRU for a test with the KrF excimer stepper (NA=0.45). Subsequently, after 
performing bake for 60 seconds at 90 **, tetramethylammonium hydroxide solution performed the immersion 
phenomenon for 1 minute, and the positive type pattern was obtained. A result is shown in Table 1. 
Sensitivity measured the case (column of "sensitivity **" in front) where bake was carried out to the case 
(column of "sensitivity in front) where bake is carried out immediately after exposure, after 
afte^exposure 20-minute progress, respectively. Resolution and pattern shape are the measurement data 
of the bake after exposure 20-minute progress. 
[0031] 
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[0032]When the resist composition which added partial sulfonic ester of polyhydric phenol as PAG was used 
from this result, PED stability was good, and it turned out that ideal sensitivity and high resolution nature and 
good pattern shape are acquired. 

[0033](Example 10) As 100 copies of resin obtained in the synthetic example 1 as substrate polymers, and 
an acid generator, as the compound or comparative example of a formula (3) Two copies of 
triphenylsulfonium triflate (onium salt system PAG), Five copies, ten copies, 20 copies or 30 copies, and 0.01 
copy of fluorochemical surfactant were dissolved in 440 copies of ethyl lactates, it filtered with the 
0.1 -micrometer filter made from polytetrafluoroethyiene (made by Nihon Millipore), and the resist solution 
was prepared. Using this resist solution, the positive type pattern was obtained by the same method as 
Example 1, and the existence of ****** was checked. As a result as for partial sulfonic ester of polyhydric 
phenol, ****** was considerably accepted by ten copies at onium salt system PAG to the pattern with a 
good pattern having been obtained with any addition, and ****** not having been accepted. 
[0034] 

[Effect of the Invention]In this way, according to this invention, it excels in resist characteristics, such as 
sensitivity, definition, and pattern shape, and a resist material suitable for the lithography using the short far 
ultraviolet ray and KrF excimer laser light of wavelength is obtained. Especially the resist composition of this 
invention is preferred as a positive resist for micro processing of a semiconductor device. 



[Translation done.] 
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